A highly specific glyoxylate reductase derived from a formate dehydrogenase.
A Glu141Asn mutant Paracoccus sp. 12-A formate dehydrogenase catalyzes marked glyoxylate reduction. Additional replacement of the His332-Gln313 pair with His-Glu, which is a consensus acid/base catalyst in D-hydroxyacid dehydrogenases, further improved the catalytic activity of the enzyme as to glyoxylate reduction through enhancement of the hydrogen transfer step in the catalytic process, slightly shifting the optimal pH for the reaction. On the other hand, the replacement induced no marked activity toward other 2-ketoacid substrates, and diminished the enzyme activity as to formate oxidation. Consequently, the formate dehydrogenase was converted to a highly specific and active glyoxylate reductase through only the two amino acid replacements.